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User Loads a Spreadsheet 
Program and a Template 
into Memory of Client 16 
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ML 



Input Screen of 
Figure 3 Appears on 
Client 16 Display 
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User at Client 16 
Chooses {Select Battery} 
Option of Figure 3 
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120 



108 Input Screen of 
Figure 4 Appears 
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User at Client 16 Chooses 
a Battery from a Button 
as Shown on Figure 4 
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124 



126 



User at Client 16 
112 Selects {Return} 

as Shown on Figure 4 



User at Client 16 
1 14 Chooses {Select Climate} 
Option of Figure 3 
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Input Screen of 
Figure 5 Appears 
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136 



User at Client 16 Chooses 
a Climate from a Button 
as Shown on Figure 5 




V/ 


User at Client 16 
Selects {Return} 
as Shown on Figure 5 
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1/ 


User at Client 16 Chooses 
a Vehicle From the {Present Vehicle} 
Drop Down Menu of Figure 3 






User at Client 16 Selects {Ready to Send} of 
Figure 3 to save Spreadsheet File 
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User at Client 16 Sends E-mail 
Attaching Spreadsheet Saved in Step 124 
to E-mail Server 14 
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E-mail Server 14 transfers E-mail to 
E-mail Server 15 via Network 12 
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E-mail Server 1 5 Transmits Spreadsheet 
Attachment to Client 17 


V 




Client 17 Re 
including Ba 
in months t< 


rturns Spreadsheet 
ttery Life Prediction 
d E-mail Server 15 


\' 
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E-mail Server 15 transfers Response E-mail 20 
including Attachment to E-mail Server 14 






Client 16 Receives Response E-mail from 
Server 1 5 and Displays Battery Life Prediction 
in Months on Client Display (See Figure 6) 
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Client 416 Sends Request 
for Battery Life Prediction 
to Weh Server 414 



204 



3Z 



Server 414 sends Response 
420 to Client 416 including 
Input Screen of Figure 3 
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s/ 



User at Client 416 
Chooses {Select Battery} 
Option of Figure 3 



Input Screen of 
Figure 4 Appears 
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User at Client 416 Chooses 
a Battery from a Button 
as Shown on Figure 4 
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User at Client 416 
Selects {Return} on 
as Shown on Figure 4 
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User at Client 416 
Chooses {Select Climate} 
Option of Figure 3 



Input Screen of 
Figure 5 Appears 



I 



218 



User at Client 416 Chooses 
a Climate from a Button 
as Shown on Figure 5 
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User at Client 416 
Selects {Return} on 
as Shown on Figure 5 
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224 



User at Client 41 6 
Chooses a Vehicle From 
Drop Down Menu of Figure 3 



31 



User at Client 416 Selects 
{Ready to Send) of Figure 3 
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Client 416 Sends Data Transmission 
Signal (e.g. HTML form) including Battery, 
Climate and Vehicle Type to Server 414 
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Server 414 Calculates Expected Battery Life 
Using Battery, Climate, and Vehicle Type, 
Data Received from Client and Using 
Battery Data, Climate Data, Vehicle Data, and 
Vehicle Drive Pattern Data Stored on Server 414 
and Using Battery Life Prediction 
Algorithm Stored on Server 414 
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232 



Server 414 Sends Data Transmission 
Signal (e.g., Web page) including 
Battery Life Prediction in months to Client 416 



Client 416 Displays Battery Life Prediction 
in Months on Client Display 



Battery Table 



Battery #1 



Battery #2 



Battery #3 



Battery #4 



Battery #5 



Battery #6 



Battery #7 



Battery #8 



Battery #N 



3o\ 



Fig, 10 



Amp Hour Rating 



Cold Crank Amps 



Grid Alloy 



Positive Grid Type 



Positive Grid Weight 



Positive Grid Wire Thickness 



Positive Grid Height 



Positive Paste Density 



Positive Plate Thickness 



Acid Specific Gravity (Charged) 



Plate & Separator Compression 



Distance of Acid above Element 



Clearance above Strap 



Negative Expander Type 
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Climate Table^ * — 

Northern ^ 



Central 



Sunbelt 
Desert 



Summer 
Mean 
Temperature 

Fig- 14 



Winter 
Mean 
Temperature 



Spring/Fall 

Mean 
Temperature 



Fig. 15 



702 

Battery Data 
for Data Structure 
of Figure 10 
is Obtained 



704 

Vehicle Data 
for Data Structure 
of Figure 1 1 
is Obtained 



710 

Develop Aging (Failure) Mechanism 
Modeling Equations for: 

1 - Positive Paste Shedding 

2 - Positive Grid Corrosion 
3 - Positive Grid Growth 

4 - Negative Paste Shrinkage 
5 - Water Loss 
6 - Separator Degradation 

Using Data from Steps 702, 704, 706, 708 



712 

Aging (Failure) Mechanism Evaluation 

During Battery Life Algorithm Processing 
Each Aging (Failure) Mechanism is 

Compared to the Other Aging 
Mechanisms to Determine which will 
Reach Battery End-of-Life Earliest 



714 

Battery Life 
Prediction Results 
in Months 



716 

Compare 
The Battery Life 
Prediction Results 
to Further 
Experimental 
Testing 




706 

Climate Data 
for Data Structure 
of Figure 1 1 
is Obtained 



708 

Empirical Constants 
are Obtained from 
Studies of Failed 
Batteries 




720 

Update Empirical 
Constants and 
Modify Modeling 
Equations by 
RepeatingStep 710 



715 
Generate New 
Empirical Constants 

from Further 
Experimental Testing 



